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1. MACHHOPT ®OHJA OHEHOYHbIX CPEJACTB

1.1. Ob6aacTh IpUMeEHeHUA

@®ong  oneHounslx cpencts (POC) — HeoThemsieMas dYacTh paboueit
IporpaMMbl  TUCHUIUIMHBL «Maremarnyeckoe MNporpaMMHpPOBAaHUE U METOJIbI
ONTUMHU3ALMN» W TpPeJHA3HAYEH i1 KOHTPOJII M OLEHKU O00pa30BaTENIbHBIX
JOCTUKEHUM CTYI€HTOB, OCBOMBIINX MPOTrpamMMy JUCLMILIUHBL.

1.2. lleau u 3a1a4u ¢poHIA OLIEHOYHBIX CPEICTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHSI MOATOTOBKU O0yYarOIIETOCs
tpeboBanusim  OI'OC BO  OGakanaBpumaT 1O  HaAmpaBiCHUIO  MOJATOTOBKU
44.03.04 TIpodeccuonanbHoe 00ydeHue (MO OTpACIsIM), YTBEPKIECHHBIM MPUKA30M
MunucrepctBa oOpazoBanusi U Hayku Poccuiickoit @enepauuu ot 22.02.2018 r.
Ne 124,

1.3. Ilepeuenbr KoMIeTeHUMIi, ¢GopMHPyeMbIX B TMpolecce OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI

[Ipouiecc ocBoeHUsT AUCHUIUIMHBI HAalpaBJIeH HAa (DOPMUPOBAHHUE CIEHAYIOIIMX
KOMITETEHLIUIA U MHIUKATOPOB UX JOCTUKEHHUS:

Ko no ®I'oC BO NHaukaTop A0CTHKEHUS

OIIK-9. Crmocoben monumarh mnpuHImnel | OITK-9.1 3HaeT:  TEOpPETUYECKUE  OCHOBBI,
paboOTbl  COBPEMEHHbIX HH(POPMALMOHHBIX | MPUHLUMIBI U  3aKOHOMEPHOCTH  COBPEMEHHBIX
TEXHOJOTMH M  UCMOJIb30BaTh MX JUIA | UH(MOPMAIIMOHHBIX TEXHOJOTHUI;

peleHus 3ama4 npogeccuonanbHoi | OITK-9.2 YmMeert: pemats 3a1a4n mpohecCHoHaTbHON
JEATENbHOCTH NESATENIbHOCTH C HUCIOJb30BAaHUEM  CIIELIUATIbHBIX|
HAy4YHBIX 3HaHUI MPUHLIMIIOB M 3aKOHOMEPHOCTEU
COBPEMEHHBIX NHPOPMAITMOHHBIX TEXHOJIOTHIA;
OIIK-9.3 Bnaneer: ajropuTMaMu M TEXHOJOTHUSAMY]
OCYILIECTBIICHUS npodeccuoHanbHOM
NENarorn4eckod  JESITEIbBHOCTM  HAa  OCHOBE
CHEeIMAIbHBIX ~ Hay4HbIX 3HaHUM B  oOmacTy
MH(POPMAIIMOHHBIX TEXHOJIOTHH.

1.4. Iransl popMupoBaHUS KOMIIETEHIHI ¥ CPEJACTBA OLIEHUBAHUS
YPOBHSA UX CPOPMHPOBAHHOCTH

Jrtansl popmMupoBanusi komnerenuuii | Komnerennuu KoHTpobHO-011¢HOYHbIE
cpeacTsa / cnocod oneHnBaHUS

Paznen 1. Meroapl MUHUMH3AIUN (PYHKITHA OIIK-9 YcrHblii onpoc. BeinonHenue
OJTHOU TIEPEMEHHOM. MPAKTUYECKUX 3a/TaHH.

Paznmen 2. Meroapl moucka sKCTpemMyMa OIIK-9 YCTHBIH onpoc. BeimosHenue
(GyHKIMA MHOTHUX TIEPEMEHHBIX. NPaKTHYECKHUX 3aJaHHH.

Paznen 3. DieMeHTHI TUHEIHOTO OIIK-9 YcrHbIi onpoc. Beimonnenne
MPOrPaMMHUPOBAHUSI. MPAKTUYECKUX 3aJaHUI.
IIpomeskyTOoUHAs aTTECTAIIMSA OIIK-9 DK3aMeH




1.5. Onucanue nokaszareJieii GopMUPOBAHNS KOMIIETEHIUMH

Kox xomnerennuu

PesyabTarsl chopMUpOBAHHOCTH

OIIK-9. CriocoOeH MoHUMATh
HPUHIUITEL PA0OTHI COBPEMEHHBIX
UH()OPMAIIOHHBIX TEXHOJIOTUI U
UCIIOJIb30BATh X JUIS PEIICHUS 3a/1a4
po(heCCHOHATIBHOM eI TEITBHOCTH

3HAET: METOJIbl ONTHMM3AIMU U TMPUHATUS MPOCKTHBIX
pelieHui; OCHOBHBIX METOJIOB TEOPHUU YHUCICHHOM
HEMPEPBHIBHOW ONTHUMHU3ALIUM; BOIPOCOB pean3aluu
ONTHUMM3ALMOHHBIX AJITOPUTMOB € TTOMOITEI0 DBM.
yMeeT: CTaBUTh  ONTUMHU3AIMOHHYIO  3aJadyy |
pa3pabarbiBaTh alTOPUTM €€ PEIICHUsS; HCII0JIb30BaTh
METO/Ibl ONTUMHU3AIMU JUIsl PEIICHHWs Hay4HBIX |
WHXEHEPHBIX 3a]1a4.

BJIQ/IeeT: METOJaMHU TPUHATHSI IPOCKTHBIX PEIICHUH;
OCHOBHBIMH METOJIaMU DEIICHUs] HEMPEPBHIBHBIX 3aj]1a4
ONTUMU3AIMK;, HaBBIKAMH pPa3padOTKH W  OTJIAJIKU
mporpaMm Il peIICHUs]  3aJad  HENpPepbIBHOM
OIITUMHU3ALIHH.

1.6. Kputepnu oneHMBaHUS KOMIIETEHI[M Ha Pa3HbIX 3Tanmax Mux

(popmupoBanus
Buj yueonoii paboTbi KoanuectBo 6a110B
PaboTa Ha MpakTHYECKUX 3aHATUAX 48
Kontposb camocTosTensHON paboThI 22
3auer 30
Bceero: 100

HakonurteabHas cucrema oueHusanus no 100-0a/1/1bHOM HIKAJIE

Yeroipexoa- 100- BykBenHas mkana, coorsercrByiomas 100- Cucrema
JbHAasl cHCTeMa |0aJuIbHAsK 0aLIbHOI IIKaJTe OllEHMBAHUS
OIIEHMBAHUS KaJjia 3ayera
IK3aMeHa
OtnnuHO 90-100 A — OTJINYHO — TEOPETHUUECKOE CO/IepKAHUE Kypca
OCBOCHO TTOJIHOCTBIO, 0€3 TPo0eIoB; HEOOXOIMMbIE
MPAaKTUYCCKHE HABBIKA PA0OTHI C OCBOCHHBIM
MaTepuaioM COPMHUPOBAHBIL, BCE
[PEyCMOTPEHHBIC IPOTPAMMO 00yUeHUS
yueOHbIC 3aJaHMsI BBITIOJTHEHBI, KAYECTBO UX
BBITTOJIHEHHS OIICHEHO YKMCJIOM 0aJlIoB, OJIU3KUM K
MaKCHUMAJIbHOMY
Xoporio 83-89  |B — oueHB XOPOIIIO — TEOPETHIECKOE COICPIKAHHE

Kypca OCBOEHO IOJHOCTBIO, O€3 Ip0o0Oeos;
HE00X0IUMBbIE MPAKTUYECKUE HaBBIKU padOTHI C
OCBOEHHBIM MaTE€pHaIOM B OCHOBHOM

c(hopMUPOBAHBI; BCE MPETyCMOTPEHHBIE
[pPOrpaMMoil 00ydeHHs ydeOHbIC 3a1aHus
BBITTOJTHCHBI, KAYECTBO BHITTOJTHECHUS OOJIBIIMHCTBA
13 HUX OLICHEHO YMCJIOM 0aJllIOB, OJIU3KUM

K MAKCUMaJILHOMY 3auTeHo




Xopouio

75-82

C — x0opo1110 — TEOpEeTUYECKOE CO/IepKaHNE Kypca
OCBOEHO IMOJIHOCTBIO; HEKOTOPBIC TPAKTHICCKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM MAaTEpHAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MIpelyCMOTPEHHbBIE TPOrpaMMOii 00ydeHUs
y4eOHbIC 3aJaHUs BBIIIOJTHEHBI, KAYeCTBO
BBITIOJTHEHUS] HU OJJHOTO U3 HUX HE OLIEHEHO
MUHUMATHHBIM YUCJIOM 0aJIOB, HEKOTOPHIC BHUIBI
3aJlaHUi BBITTOJIHEHBI C OITHOKaMU

V noBieTBO-
PUTEIILHO

63-74

D — yI0BIE€TBOPHUTEIILHO — TEOPETUIECKOE
CoJIepKaHUE JUCIUTUTMHBI OCBOCHO YaCTUYHO, HO
po0eITbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXOUMbIC TIPAKTHICCKUE HABBIKUA PaOOTHI

C OCBOCHHBIM MaTEpUAIOM B OCHOBHOM
c(hOpMHUPOBAHBI; OOJBITUHCTBO
[PEAyCMOTPEHHBIX MPOrPaMMOii 00yUYEeHHUS
y4eOHBIX 3a1aHUH BBIIIOJIHEHO, HEKOTOPHIC

13 BBIMTOJHEHHBIX 3aJaHUH, COJIEPKAT ONTHOKH

Y noBneTBo-
PUTEIBHO

50-62

E — mocpeactBeHHO — TeopeTuyeckoe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE IPAKTHUECKUE HABBIKU pabOThI

HE C)OPMHUPOBAHBI, MHOTHE TIPEAYCMOTPEHHBIC
nporpamMMmoil o0ydeHus: yueOHble 3a1aHUs

HE BBITIOJHEHBI TM00 Ka4eCTBO BBHITIOJTHEHHUS
HEKOTOPBIX U3 HUX OLIEHEHO YHUCIIOM 0alljioB,
OJIM3KUM K MUHUMAJIbHOMY

Heynosnerso-
PUTETBHO

21-49

FX — Hey10BIE€TBOPUTENIBHO — TEOPETHUECKOE
CoJIepKaHNe Kypca OCBOCHO YaCTUYHO;
HE00X0/IMMbIE MPAKTUUYECKNE HABBIKU PAOOTHI
He c(hOPMUPOBAHBI; OOJIBITUHCTBO
IPEIyCMOTPEHHBIX MPOrpaMMOii 00yUYeHHUs
y4eOHBIX 33/IaHUH HE BBITOJIHEHO JIN0O KaueCTBO
UX BBITOJIHEHUS OIIEHEHO YHCIIOM 0aslioB,
OJM3KUM K MHHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIBLHON CaMOCTOSITENbHOM paboTe Hajl
MaTepHaioM Kypca BO3MO>KHO TIOBBIIIICHHUE
Ka4yecTBa BBIIOJHEHHs yUEOHBIX 3a1aHUI

Heynosnerso-
PUTEITBHO

0-20

F — HEy10BIETBOPUTENBHO — TEOPETHUECKOE
coJiep’KaHue Kypca He OCBOEHO; HEOOXOIUMbIE
MPAKTUYECKUE HABBIKU PAaOOTHI

He c(hOpPMHUPOBAHBI; BCE BHIMIOJHEHHBIE YICOHbBIS
3aJjaHus coJiepXKat rpyOble OmIOKH,
JIOTIOJTHUTENIbHASI CAMOCTOATEIbHAs paboTa Hajl
MaTepHaioM Kypca He IPUBEAET K KaKoMy-JIn0o
3HAYUMOMY ITOBBIILIEHUIO KaUeCTBA BBIOJIHEHUS
yueOHBIX 3a/1aHUI

He 3auteno




2. KOHTPOJIbBHO-OLIEHOYHBIE CPEACTBA
Bonpoce! Aj1s1 GpOHTANBHBIX M HHANBHIYAJIbHBIX OIIPOCOB:

1. B 4em coCTOUT MaTeMaTUYECKas MOCTAHOBKA IKCTPEMAIBHOM 3a1a4u?

2. Tlo xakuM mpu3HaKaM KIACCHU(PHUIMPYIOTCS 3aJa4d MaTeMaTHYECKOrO
MIPOrpaMMHUPOBAHMSL.

3. ChopmynupoBaTh 3a1add JIMHEWHOTO, HEIMHEWHOTO, KBAIPATUYHOTO U
JTUCKPETHOTO MPOrPaAMMHUPOBAHMS.

4. B xakux ciyyasix 3ajjaua MaTeMaTu4ecKoro mporpaMMUpPOBaHUs HE UMEET
ONPEEIECHHOTO ONTUMAJIBLHOTO PEIICHUS.

5. Omnpenenenne MHoromepHoi ¢pyHkiuu. [loctpoenne BekTopa-rpaiueHTa
(PYHKIIMM U MaTPUILIbI BTOPBIX YACTHBIX MPOU3BOIHBIX.

5. JlaTh ompeneneHue JOKaJIbHOTO U II100aJIbHOTO SKCTpEMyMa.

6. JlaTb TeOMETpHUYECKyH0 MHTEpPIPETALUIO 33Jauyd MaTeMaTH4eCKOro
MIPOrpaMMHUPOBAHMSL.

7. CdopmynupoBaTh U MPUBECTH MpPUMEP 337a4ud  JIMHEHHOTO
MIPOrpaMMHUPOBAHMSL.

8. B dyem 3akmiouaercs TpadoaHATUTHYCCKUN METOJ[ PEIICHUS 3aTaqd
JIMHEWHOTO IPOrPaMMHUPOBAHUS ?

9. [TIlocTtpouTh MaTeMaTHYECKYI0 MOJENb  3aJa4yd  [JIAHUPOBAHHUS
ONTHUMAJIBHOTO aCCOPTHUMEHTA.

10. ITocTponuTh MaTEeMaTHYECKYIO MOJCI "' TUETUYECKOM 3a1aun’.

11. TlocTpouTh MaTeMaTHUECKYO MOJIENIb TPAHCIIOPTHOM 3a/1a4i OTKPBITOTO
Y 3aKpBITOrO THIIA.

12. Kakue cymiecTByloT (QOpPMBI MaTeMAaTHYECKOW MOJENH 3aJadu
JMHEHMHOT0 MPOrpaMMHUPOBAHUS U SKBUBAJIIEHTHBIEC TPE0OPa30BaHUsl OAHON (HOPMBI
B JAPYTYIO.

13. Ompenenuts anroputm Merona Kopmana-lI'aycca pemieHHsl CHCTEMBI
JMHENHBIX anreOpanvyeckux ypaBHEHUN.

14. Omnpenenuth oO0mEEe U 0a3UCHOE PEUIEHUS CHUCTEMBbI JIMHEWHBIX
anreOpanyeckux ypaBHEHUH.

15. IIpuBectu npumep npeodpa3zoBaHus OJTHOKPATHOTO 3aMEIlICHUS.

16. Omnpenenenrie 0a3MCHOTO pEIICHUS M OMOPHOrO IJIaHA B CUCTEME
JTUHEHHBIX aNreOpandyecKux ypaBHEHUN.

17. Yto Takoe cCUMILIEKCHOE npeoOpa3zoBaHue onopHoro miaHa. [Ipusectu
IIpUMED.

18. ChopmynupoBaTh OCHOBHBIC IIIATH CUMILIEKC-METO/IA.

19. OnpenenuTh BEIMYKITYI0 KOMOWHAITUIO BEKTOPOB B MpocTpancTBe R".



20. Tloctpouth Ha mpuMepe CUMITICKC-Ta0uIy. OmnpeaenuTs OICHKH
ONTHUMAJIBHOCTH OMIOPHOTO IUIaHA.

21. B 4eM cOCTOUT NMpHU3HAK ONTUMAIBHOCTH OMIOPHOTO TUIAHA B CUMILIEKC-
Tabuue?

22. B 4em COCTOUT MPU3HAK HEOJAHO3HAYHOCTH ONTUMAJIBHOTO PEIICHHS B
CUMILIeKC-Taduie?

23. B xakoMm cirydae NpUMEHSIOTCS UICKYCCTBEHHbIE Oa3UCHBIE IIEPEMEHHbIE
(M-3anauva)?

24. B yem cOCTOMT MpHU3HAK MYCTOM 00JacTU JOMYCTUMBIX pPEIICHHUN B
CUMILIEKC-Ta0IHULIE.

25. Jlatb reoMeTpUYECKYI0 HHTEPIPETALMIO CUMIUIEKCHBIX TIPE00pa30BaHUM.

26. B uem 3akmouaercs MoauduimpoBaHHas (opma meroma YKopmana-
l'aycca?

27. Kak mocTpouTh JBOMCTBEHHYIO 33/1a4y 110 OTHOIIIEHHUIO K UCXOHOM 3a/1aue
JIMHEWHOTO IPOrPaMMHUPOBAHUS ?

28. Kak cBs3aHbl ONTHMaJbHBIE PEIICHUS B3aUMOJIBOMCTBEHHBIX 3aj1ad
JUHEHHOTO TPOrPaMMHUPOBAHMS?

29. Kak ompenenutsb napsl MEPEMEHHBIX UCXOJAHOW U JTBOMCTBEHHOM 3a/1ay
JUHEHHOTO IPOrPAMMHUPOBAHMUS?

30. Kak mpeobOpaszyercsi cUMILIEKC-TaOIUIAa JJIi COBMECTHOTO PEIICHUS
B3aMMOJIBOMCTBEHHBIX 33]1a4 JIBONCTBEHHBIM CUMILJIEKC-METOA0M?

31. YUem oTnmuaeTcst ABOMCTBEHHBIN CUMITIICKC- METOJ] OT IMTPOCTOTO CHMITIICKC-
meTona?

32. B ueM 3akiro4yaeTcs MPU3HAK ITyCTOW 00JIaCTH TOMYCTUMBIX PEIICHHUH B
JIBOMCTBEHHOM CUMILJIEKC-METOIE?

33. IlocTpouTh TPAaHCIIOPTHYIO 33/1a4y B TAOJIUYHOM opMe C orpenesieHueM
MOTEHIIUAJIOB CTPOK U CTOJIOIIOB.

34. Kak mocTpouTh OIICHOYHYIO MATPHUIly U BbIOpATh IMKJI Mepecyera B
TPAHCIIOPTHOM 3a1aue?

35. Kak pemuTh TpaHCIOPTHYIO 33/1a4y OTKPBITOTO THIa?

36. Kak xmaccuduimpoBaTh MapaMeTpUYECKUe 3a7adyd JIMHEWHOTO
MporpaMMHUpOBaHUs?

37. Kak mpuMeHUTh TBOWCTBEHHBI CHMIUIEKC-METOJI K MapaMeTPUIECKUM
3agadam’?

38. Kak cBectu ApoOHO-TMHEHHYIO 3aJadyy K 3a7ade JIMHEWHOro

IPOrpaMMUpPOBaHUA?
39. Kakoe mnpocTpaHCTBO Ha3biBaeTci N- MEPHBIM  EBKIWIOBBIM
MIPOCTPAHCTBOM?
40. Kak ompezensieTcs HOpMa BEKTOpa M pAacCTOSIHUE MEX]y BEKTOpaMu B
€BKJIMJIOBOM MPOCTPAHCTBE R"?

41. Kak pacKpbIBaeTCs ONpeaenuTeIb MaTpullbl A mopsiaka (nNxn)?



42. ]JlaTh ompejernieHrue KBaAPATUIHON (POPMBI CHMMETPUYECKONH MAaTpPHIIBI
A mopsinka (nxn)?
43. JlaTh onpenesieHre YHUMOJAIbHON (DyHKIINH.

44, B uyem cocrour Kputepuii ~ CuipBecTpa  MOJIOKHUTEIHLHOM
ONpEeEICHHOCTH KBAAPATUYHON (POpMBI?

45. Yto Ha3bIBaeTCsi COOCTBEHHBIM BEKTOPOM U COOCTBEHHBIM 3HAUCHHEM
Mmatpuilbl A mopsiaka (nxn)?

46. CpolicTBa BEKTOp-TpaJueHTa MHOTOMepHOU nuddepeHupyemMoit
byHKIMNA?

47. Ilath ompeneneHre maTpuilbl ['ecce u mokaszaTth €€ CBSI3b CO BTOPBIM

noJiHeIM U depernmranom Gyuakmun f (X) .

48. HeoOxoauMble W JOCTaTOYHBIC ycioBHs dkcTpemyma ¢ynkmmn f (X)

xeR".

49. Kakas ¢ynkmus f(X), Xe RhassBaercs KBaJIpaTUYHON U ee
OCHOBHBIE CBOMCTBA?

50. Ha yem ocHOBaHBI HEOOXOAMMBIE M JOCTATOYHBIE YCAOBHS IKCTPEMyMa
¢yukmmu  f(X), xeR".

51. Kak mpoBepuTh JOCTaTOYHBIC YCJIOBUS 3KcTpemyma ¢ynkiuu f(X),

X € R'momomisio Matpuubl I'ecce, packpbiBas €€ IMaroHaJIbHbIE MUHODBI?
52. Kak mpoBepUTh JOCTaTOYHBIC YCIOBUS 3KcTpemyma ¢ynkiuu f (X),

X € RTromMo111p10 COOCTBEHHBIX 3HaUCHMM MaTpuIlbl ['ecce?

53. UYro mHaseBaercs (GyHkimed Jlarpamka 3amadd  HEIMHEWHOTO
MIPOTPaAaMMHUPOBAHUS C OTPAHUYCHUSMHA PAaBCHCTBAMU?

54. VYcnoeus Kyna-Takkepa nans onpeneneHus CTAMOHAPHBIX TOYEK
¢ynxun Jlarpamka B 3a1aue ¢ OrpaHUYEHUSIMA HEPABEHCTBAMMU.

55. Kak wucmonp3oBaTh YCJIOBHE JOTMOJHSIONIEH HEKECTKOCTH TpHU
uccieqoBaHun cucTeMsbl yeioBuii Kyna-Takkepa?

56. VYcnoBus Kyna-Takkepa nnsi ompeneneHus CTallMOHAPHBIX TOYEK
¢bynkuuu Jlarpanxka B 3aj1a4e CO CMEIIaHHBIMU OTPAHUYCHUSIMH.

57. Kak ucnonp3oBath nofHb quddepennuan ¢ynkiuu Jlarpamxka s
MCCIICJIOBAaHMS JIOCTAaTOYHBIX YCJOBHHA JKCTpEMyMma B 3aJadye CO CMEUIaHHBIMHU
OTpaHUYEHUSIMHA?

58. llate onpenenenue yaumonanbaoi pynknuu f (X), xeR.

59. B ueMm 3akirodaeTcst 3BpHCTHYeCKHi anroputM CBeHHa ISl BbIOOpa
WHTEPBaJIa HEOTPEACIICHHOCTD JJIs (OyHKIIHN f(x), xeR?

60. Jate knaccudukanuio U OOUIYI0 XapaKTEpUCTUKY OJHOMEPHBIM
YHUCIIEHHBIM METO/IaM OTITHUMHU3AIIHH.



61. Kak oLeHUTh TOrPEIIHOCTh TOUKH MUHUMYMa X* QyHKumu f (X), XxeR
B YHCJICHHOM METOJIE PAaBHOMEPHOTO TTOHCKa?
62. Iloka3aTh NMPUHIMII METOJA JACTCHHs OTpe3Ka IOMoJiaM Ha IMpHMEepe
OJTHOM uTepanuu Jyisi (yHKIIUN f(x), xeR.
63. B yem mpuHIMNIUANBHOE OTJIMYME METOJA JEJICHUS OTpe3Ka M MeTojJa
JUXOTOMHUU JIJIs1 (PYHKIIAN f(x), xeR?
64. Ha yeM OoCHOBaH ajrOpWTM METOJIa 30JI0TOTO CEUCHHUS s (PyHKIHMH
f(x), xeR?
65. Ha yem ocHOBaH MeTOJ KBaJpaTUYHOW ammpokcumaruu [laysmma mms
MOMCKa TOYKU MUHUMYMa X* dyHkiuu f(X), Xe R?
66. Ha kakom npwWHIOWIIE OCHOBAaH METOJ| CPEIHEH TOYKH, KaK METOI
MIEPBOTO MOPSIKA, IS f(x), xeR?
67. BeimonHute oaHYy wuTepanuio MeronoM HeioroHa I QyHKIMM
f(X)=x2-8x+12 npu x,=2.
68. IlosicHUTH OOITME MPUHIUIIBI MOCTPOSHUS YHCICHHBIX METOJOB IS

byHKIUH
69. [laTte kiaccudukanuio u 001y XapaKTePUCTUKY YUCICHHBIM METOJaM

ONTUMH3ALUHU 1)1 yHKIIUU f(x), xeR".

70. Ha uem ocHOBaH wmeroa JedOpMHUPYEMOrO MHOTOTPAHHUKA JIJIs
¢ynxkmmn - f(x), xeR".

71. TlosicHUTP ¥ TIPUBECTH TIPUMEpP COMNPSDKCHHBIX  HAlpaBICHUN

oTHOcUTENIbHO MaTpuilsl ['ecce H mopsaka (nxn).

72. KakoBbl TPHUHIHUIBEI TIOCTPOCHHS METOAOB TIEPBOTO TMOPSIKA IS
¢bynakmun f (X), xeR"?

73. Kak onpenensieTcst HarpaBjeHUE TTOMCKAa MUHUMYyMa B MeTojie HproToHa
I QYHKITUH f(x), xeR"?

74. B yem 3akiroyaeTcs OCOOCHHOCTh MOCTPOECHUS KBAa3UHBIOTOHOBCKOTO
metoaa DI qist MuanMu3anuu GyHKIMNA f(x), xeR"?



TunoBbIe BAPHAHTDLI IPAKTHYECKUX padoT
3adaua Ne 1. Tlokaszatk, uto pynkuus y = x* — 3nx? — n yuumopansHa Ha

npomexyTke [-1;1]
3adaua Ne 2. B cnedyiowux 3adauax yoeoumscs 8 ynumooanohocmu gyuxyuti f(X)
Ha ykazanHolx ompeskax xe[a;n]
a)y =x>—5x*+n; xe[4; 6]
6) y=x%—nx+xlnx; xe[l;2]
B) v=In(n+x?%) —sinx; xe[0;m/4]

3aodaua Ne 3. Hatimu naubonvuiee u HaumeHbuiee 3HayeHue QyHKyuu

y = f(x) na ompesxe [a; b].

X3
a)y=—+2x*-n  [-41] 6) y=n’-3x"-n [-2;3]

3adaua Ne 4. BerauciauTe MUHUMAaJIbHOE 3HaYeHUE (PYHKIIMH Y Ha MIPOMEKYTKE

[—4; 3].

a)y =x3—6x%—n;
6) v =nx> —9x + 3n;
B)y = x% —4x3 - 2n.

3aodaua Ne 5. Pennth 3a1a4y KJ1aCCUUYECKHUM METOLOM

a)y =x°+5x*+n; xe[—6; 6]

6) y=2x3—-3x%2—-n; xe[—1;2]
3aodaua Ne 6. MeTonoM UCKITIOYEHUSI UHTEPBAIOB HAUTH TS TI€JIEBON (DYHKITUH

f(x)<o:
a)f(x)=x2—=3x—-2n;6) f(x) =x?—2x—n;B) f(x) =3x2—-20x +n
3aoaua Ne 7. Haittt MUHUMYM (DYHKITUH METOJIOM PAaBHOMEPHOTO MPUOIMKESHUS
a)f(x) =x*—3x—2n,xe[—1;4];
6) f(x) =x%?—2x —n,xe[—2;3];
B) f(x) = 4x? — 20x + n, xe[1; 6].
3adaua Ne 8. Haiitu MUHUMYM (DYHKITUH METOJIOM TTOJIOBUHHOTO JieJIeHUs (METO/T

TUXOTOMHH) ¢ TOUHOCTBIO 0.02.



a)f(x) =x>*—-3x—n;6) f(x) =x?—=5x—n;B) f(x) =x?—20x +n.
3aoaua Ne 9. Haitt MUHUMYM (DYHKITUH METOJIOM 30JI0TOTO CEUCHUSI.
a)f(x) =x%—3x—2n,xe[—1;4];

6) f(x) =x%—2x —n,xe[-2;3];

B) f(x) = 4x? — 20x + n, xe[1; 6].

3adaua Ne 10. HaiiTu perienne ucXoaHON 3a7jauu, UCTIOJIb3Ys pELICHHE,

ompeesICeHHOE rpad)uueCKUM METOJIOM, JBONCTBEHHOM 3a/1aui U yTBEPKIACHHUE TEOPEMBI
3 (0 JOTOTHUTEIBHON HEKECTKOCTH):
f(x) =2x; + 2x, + 13x5 — 6x, > min;

Xl—xz—X3+x4S—10,
x1+x2—X3+x4S—4,
x=0j=1,..4

3adaua Ne 11. PemuuTh HCXOIHYIO 3aJ1a4y JBOMCTBEHHBIM CUMILIEKC-METO/I0M

B MOJU(HUIIMPOBAHHOW (POPME U ONPEICIUTh pEIICHUE JBONCTBCHHOM 3a1auu,
UCTIONB3Ysl TEOPEMY O COOTBETCTBHH MEXTy ITEPEMEHHBIMU B3aUMOIBOMCTBEHHBIX
3a/1a4:

f(x) = 5x; + 4x, » max;

—x1 +x, =4,
X1 +x, =6,
X1 +x, 20,
x; =20, x, =0.
3adaua Ne 12. Vicnionb3yst HEOOXOUMBIE U TIOCTATOYHbBIE YCIOBHS
AKCTPEMYMa OIPEIEIUTh HAJTMUUE CTAIIHOHAPHOW TOYKHU U €€ TUII CIIEeTYOIIEH
GyHKIMH:
f(x) = 2x2 + 2x3 + 3x% + x1x, + x,%3 + 2x;x3 — 10x; — 15x, — 8x3

B €BKJIMI0BOM TIpocTpaHcTBe R3.

OneHoYHbIEe CPeACTBA ISl IPOMEKYTOYHOM aTTecTauu (IK3aMeH)

Borpocsl i1 npoBeieHNs aTTECTALMH

1. Ilpeamer u 3a1a4u METOJOB ONITUMHU3ALINY.

2. Posib MaTeMaTUYECKOT0 MPOTrPaMMHUPOBAHUS B PEILICHUU 3a/1a4
ONTUMU3ALIHH.

3. .IlocranoBka u paziauuHble (HOPMBI 3aIUCH 33]1a4 JTMHEHHOTO

IIPOrpaMMUPOBAHUS U UX SKBUBAJIEHTHOCTb.

OcHoOBHas TeOpeMa JINHEWHOTO TPOrPaMMUPOBAHHS.

['paduyeckuii MeTon petieHus 3a1a4u JMHEHHOTO MPOTrPaMMHUPOBAHUSL.

o ks



6. OcHOBHas ujesi CUMILIEKC-METO/IA.

CumMrekc-Tadauma.

8. Ilpu3Hak oNTUMAaILHOCTH OMOPHOTIO IJIaHa 3a/1a4u JIMHEHHOTO
IPOrpaMMUPOBAHUS.

9. VnyudieHue Ha4aJIbHOTO OMOPHOTO TJIaHa 3a7a4u JTUHEHHOTO
IPOrpaMMHUPOBAHMSI C TOMOIIBIO CUMIUIEKCHBIX TPeoOpa30BaHu.

10.IIpu3Hak HEOTPAHUUEHHOCTH 11eJIeBOM (DYHKIIUHU 33]]a4l TUHEHHOTO
IPOrpaMMUPOBAHUSL.

11.TIpu3Hak 6E€CKOHEUHOCTH MHOXKECTBA ONTUMAJIbHBIX IJIAHOB 3aJja4H
JMHEWHOTO IPOTrPaMMHUPOBAHMUSL.

12. JIBoiicTBeHHAs 3a/1a49a JUHEHHOTO IPOTPAMMHUPOBAHUS U €€ TIOCTPOCHUE
JUIS 33J1a4d TIMHEWHOT0 MPOrpaMMUPOBAHUS B CUMMETPUYECKON (popme.

13.TTocTpoenre NBOMCTBEHHOM 3a/1a4yu JIJIS 3a7a9d JTMHEHHOTO
MIPOTPaMMHUPOBAHUS B KAHOHUYECKOU opme.

14.CooTBeTcTBHE MEXKY MEPEMEHHBIMU B3aMMHO JIBOMCTBEHHBIX 33724 U
pellIeHue JBOVCTBEHHOM 3aauH.

15.OcHOBHOE HEPABEHCTBO TEOPUU ABOMUCTBEHHOCTH U €r0 IKOHOMHUYECKAast
UHTEPIPETALIUS.

16. loctaTouHblii TpU3HAK ONTUMATBHOCTH B3aUMHO JIBOMCTBEHHBIX 33/1a4
JMHEWHOTO MPOrpaMMUPOBAHUSL.

17. TeopeMbl IBOMCTBEHHOCTH U UX SKOHOMUYECKAsI HHTEPIIPETAIIH.

18.TTocTaHoBKa M MaTeMaTHYECKasi MOJICTh TPAHCIIOPTHOM 3a1a4H.

19.TIpusHaK pa3pemmuMOCTH TPAHCIIOPTHOM 3aauu.

20. OTKpbITast ¥ 3aKPBITasi MOJCIIA TPAHCTIOPTHOM 3a/1a91 X CBS3b.

21. O6mas xapakTepuCTUKA 33]1a4 ONITUMHU3AIIH.

22.ITpumepsl ONTUMHU3AIIMOHHBIX 33]1a4.

23.IlocTanoBKa 3aga4y ONITUMHU3AIINH.

24 Knaccudukaius 3aa4 ONTUMHU3ALNHN.

25. TlocTaHoBKa pa3IUYHBIX 3a7a4 ONTHMU3AIIH.

26.MeTopl OTBICKAaHUS ONTUMAJIBHBIX PEIICHUH.

27. Metopl peleHus 3a/1a4 Ha SKCTPEMYM KJIaCCUYECKOTO aHaIM3a JJIst
GYHKIIUM OJHON EPEMEHHOIM.

~

28. HeoOxoaumbie U 1OCTATOYHBIE YCIOBUS SKCTpeMyMa (DYHKIIMHU OJHOU
IIEPEMEHHOM.

29. MeToibl pelieHus 3a/1a4 Ha SKCTPEMYM KJIACCHUECKOTO aHaiu3a JIJis
(GYHKIIMN HECKOJBKUX MTEPEMEHHBIX.

30. HeoOxoaumble 1 JOCTaTOUHBIE YCIOBUS dKCTpeMyMa (QyHKIIUHU IBYX
NIEPEMEHHBIX.

31. YcaoBHbIE SKCTpEeMYMbI (YHKIIUUA HECKOIBKUX HEU3BECTHBIX.

32. Meton MHoxuTenen Jlarpanxa.

33. UucneHHble METO/bI PELIEHUS 3a7a4 OJJHOMEPHOU ONTHMU3ALUHY.

34.MeTo 1 paBHOMEPHOTO MOUCKa C BO3BPATOM.

35. UucneHHble METO/bl PELLIEHUS 3a7a4 OJJHOMEPHOU ONTHMU3ALUHY.

36.MeTo/1 30710TOr0 CeYEHUS.

37. Onucanue YKOHOMUKO-MATEMATUYECKON MOJIEH 3a/1a4H JTMHEWHOTO



POrpaMMHUPOBAHMSL.

38. ®opMbI 331a41 JTMHEWHOTO MPOTPAMMHUPOBAHUSL.

39.[IpuBenenue 3a1auu TMHEHHOTO MPOrPAMMHUPOBAHUS B KAHOHUYECKYIO
dbopmy.

40. ®opmbl 3a1a4K TUHEHHOTO MporpaMmmupoBanus. [IpeobpazoBanue
KaHOHUYECKOU (hOpPMBI B CHMMETPUYHYIO.

41. IlpuMmepsl 3a1a4 JIMHEWHOTO TPOrpaMMHUPOBAHMS. 3aada IUIAHUPOBAHUS
IIPOMU3BOJCTBA. 3aa4a IUETHI.

42. TIpeobpa3oBaHus OJHOKPATHOTO 3aMEIICHHUS.

43. CUMIIIEKCHBIE TPEOOPa30BAHMSL.

44. I'paduueckoe pelIeHne 3a/1a4u JIMHEUHOTO IPOrPaMMUPOBAHMSL.

45. Anroput™ cumIuiekc-meTo1a. CUMILIEKCHbIE TaOIHUIIbI.

46. [lepBoHaYaIbHBIN OMOPHBIN MIaH. METOT BCIOMOTATeIHbHON 3a/1a4H.

47. IlepBoHayanbHBINA OMOPHBIN T1aH. MeTo1 MCKYCCTBEHHOTO Oa3uca.

48. JIBoricTBeHHbIE 3aaun. [[pyHITUT TBONCTBEHHOCTH.

49. JIBOMCTBEHHBIH CUMILICKC METO/I.

50. TpancnoptHas 3agaya. MeTo bl TOMCKA OMOPHOTO TIaHa. MeTon
MOTEHIIUAJIOB.

51. YucneHHble METOBI PELICHUS 3a/1a4 MHOTOMEPHOW ONTUMHU3ALINH.

52.Metoj rpaIu€HTHOTO CITyCKa.

53. MeToa rpailueHTHOTO HAUCKOPEHIIIEro CITycKa.

54. MeTtoa mOKOOPMHATHOTO CITYCKa.

55. MeToa HaucKopeHIero noKOOpIMHATHOTO CITYCKa.

56. MeTtoa cOnpsiKEHHBIX TPAJIMEHTOB.

57. IlocTaHOBKa 3a/1a4¥ TUHAMUYECKOTO TPOrPaMMHUPOBAHHS.

58. 'eomeTpuyeckast UHTEPIPETAIHS 33/Ia4H JUHAMAYECKOTO
IPOrpaMMHPOBAHMSL.

59. IIpuHLKIT TOATAHOTO MOCTPOEHUSI ONTUMAJIBHOTO YIPABJICHHUS.

60. YpaBuenue bemmvana.

61. Anroputm pelreHus 3aa4i 0 MUHUMHU3AIMK pacxoja roproyero
CaMOoJIETOM IIPU HaOOPE BBICOTHI M CKOPOCTH.

62. ANropuTMm pelieHus 3a7aun OnpeaeseHUs KpaTyaiiero pacCTOsIHUS 110
3aJITaHHOM CETH.

63. Onpenenenrne yHUMOAAIbHON (DYHKIUH.

64. Onpenenutsb OTPE30K JIOKATU3AIMU MUHUMYMa MeTo/IoM DuOOHaYYH.

65. MeTo/1 3010TOr0 ceueHus.

66. PerynspuzoBaHHBIE METOJIBI OJTHOMEPHOIO TTOUCKA.

67. IlpuHIMIIaIbHAs MOJICTIbHAS CXeMa I'PAJIMCHTHBIX METO/IOB.

68. YcmoBus cXOAUMOCTH IPUHITAITHAIIBHOM MOJICILHON CXEMbI I'PAIMCHTHBIX
METOJIOB.

69. Kak BriOMpaeTcs HanpaBieHUE OUCKA B TPAJIMEHTHBIX MeToAax?

70. UtepanrionHas cxema rpaJu€HTHOTO METO/Ia.



